1 PACKAGE CARRIER HAVING 

2 MULTIPLE INDIVIDUAL CERAMIC SUBSTRATES 

3 BACKGROUND of thf TNVFNTT^M 

4 1 . Field of the Invention 

5 The present invention relates to a package carrier having multiple 

6 individual ceramic substrates, and more particularly to a package carrier having 

7 multiple individual ceramic substrates for fast and easy packaging multiple 

8 electronic devices. 

9 2. Description of Related Art 

10 To operate consistently at high frequencies, most electronic devices are 

1 1 fabricated on ceramic substrates. Low-temperature co-fired ceramics (LTCC) 

1 2 ceramic substrates are often used in the fabrication of electronic devices because 

1 3 LTCC ceramic substrates have high temperature and large current resistance 

14 features. 

1 5 The ceramic substrate is composed of multiple LTCC ceramic plates. 

16 Each LTCC ceramic plate has wire patterns. The multiple ceramic plates are 

17 stacked and then pressed together at 900°C. Ceramic substrates are used with a 

1 8 chip package process to. fabricate electronic devices that operate at high 

19 frequencies. 

20 To mass-produce the electronic devices, a ceramic panel is fabricated. 

2 1 Each ceramic panel can be divided many ceramic substrates. With reference to 

22 Fig. 5, a ceramic panel (50) has multiple ceramic substrates (5 1 ) and cutting 

23 channels (52). The cutting channels (52) are between adjacent ceramic substrates 

24 (51). However, the ceramic panel (50) is composed of multiple large ceramic 
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1 plates (not shown) that have the following problems. 

2 The ceramic plates can deform at high temperatures during the pressing 

3 process and further effect the electrical features of the electronic device because 

4 the ceramic plates are large and have different coefficients of expansion. 

5 Therefore, the quality of each ceramic substrate (5 1) on the ceramic panel (50) 

6 cannot be controlled accurately. 

7 With further reference to Fig. 6 A and 6B, the packaged ceramic panel 

8 (50) is cut along the cutting channels (shown in Fig. 5) to separate individual 

9 electronic devices (not numbered) after multiple chips (61) and encapsulant (60) 

10 are packaged on the ceramic panel (50). Cutting the ceramic panel (50) 

1 1 invariably damages some of the electronic devices because the ceramic panel (50) 

12 composed of multiple ceramic plates is harder than printed circuit boards or thin 

13 metal carriers mounted on the ceramic panel (50). Therefore, the quantity of 

14 electronic devices fabricated is decreased. 

1 5 Using the large ceramic panel to fabricate ceramic substrates for the 

16 chips not only wastes much ceramic material when the cutting channels are cut 
-17 but also requires more time for cutting to separate the individual electronic 

18 devices. 

1 9 To overcome the shortcomings, the present invention provides a package 

20 carrier having multiple ceramic dies to mitigate or obviate the aforementioned 

21 problems. 

22 SUMMARY OF THE INVENTION 

23 The main objective of the invention is to provide a package carrier 

24 composed of multiple individual ceramic substrates and a plastic frame. 
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1 Therefore, in chip package process mounts the chips on and connects the chips to 

2 the corresponding ceramic substrates and only the plastic frame is cut so ceramic 

3 material is not wasted, and cutting time is reduced. 

4 Other objectives, advantages and novel features of the invention will 

5 become more apparent from the following detailed description when taken in 

6 conjunction with the accompanying drawings. 

7 BRJEF DESCRIPTION OF THE DRAWINGS 

8 Fig. 1 is a perspective view of a package carrier having multiple ceramic 

9 dies in accordance with the present invention; 

10 Fig. 2 is an enlarged exploded perspective view of a segment of the 

1 1 package carrier in Fig. 1 ; 

12 Fig. 3 is an enlarged cross sectional side plan view of a single substrate 

1 3 in the package carrier in Fig. 1 ; 

14 Fig. 4 A is a side plan view in partial section of a segment of the package 

1 5 carrier in Fig. 1 ; 

1 6 Fig. 4B is a side plan view in partial section of a segment of the package 

17 carrier in Fig. 1 with encapsulant; 

1 8 Fig. 4C is an operational side plan view in partial section of a segment of 

19 the package carrier in Fig. 4B showing a polymide tape being removed; 

20 Fig. 4D is an operational side plan view in partial section of the package 

2 1 carrier in Fig. 4C being cut; 

22 Fig. 5 is a perspective view of a conventional ceramic panel; 

23 Fig. 6A is a side plan view in partial section of a packaged conventional 

24 ceramic panel; and 
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1 Fig. 6B is an operational side plan view in partial section of the 

2 packaged conventional ceramic panel in Fig. 6A being cut. 

3 DETAILED DESCRIPTION OF THF. PRF.FP.BRKn EMBODIMENT 

4 With reference to Figs. 1, 2 and 3, a package carrier (not numbered) in 

5 accordance with the present invention includes multiple individual ceramic 

6 substrates ( 1 0) and a frame (20). The frame (20) has a bottom (not numbered), 

7 two long sides (not numbered), multiple through holes (22), multiple cutting 

8 channels (25) and a polymide tape (2 1 ). The cutting channels (25) are defined 

9 respectively between adjacent through holes (22). The polymide tape (2 1 ) has a 

10 high temperature-resistance and is bonded to the bottom of the frame (20). 

1 1 Therefore, each through hole (22) becomes a recess to hold a ceramic substrate 

12 (10). The frame (20) is made of insulating material that is not harder than the 

1 3 ceramic material, such as plastic. The ceramic substrate ( 1 0) is composed of 

14 multiple small ceramic plates (not shown), and a wire pattern is formed on each 

1 5 small ceramic plate. 

1 6 The ceramic substrates ( 1 0) and the through holes are rectangular and 

17 have four corners (not numbered), and the ceramic substrates ( 1 0) are slightly 

1 8 smaller than the through holes (22) so the ceramic substrates ( 1 0) easily fit in the 

19 through holes (22). To prevent a ceramic substrate (10) in a through hole (22) 

20 from abutting the corners of the through hole (22) and being damaged, a notch 

2 1 (24) is further defined in each corner of the through hole (22). 

22 Further, the frame (20) has at least one reference hole (23) defined on the 

23 one or both of the two long sides. The reference hole (23) allows the frame (20) 

24 to be mounted in a specific position in automatic packaging equipment during a 
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1 chip package process. 

2 With reference to Figs. 4A to 4D, the package carrier is used in the chip 

3 package process. 

4 With reference to Fig. 4 A, many chips (31) are respectively mounted on 

5 and connected to the ceramic substrates (10) in the frame (20) of a package 

6 carrier. In this embodiment, two chips (3 1) are mounted on each ceramic 

7 substrate (10). With reference to Fig. 4B, encapsulant (30) is applied to the 

8 package carrier after the chips (31) are mounted on the ceramic substrates (10). 

9 With reference to Fig. 4C, the polymide tape (21) is stripped from the bottom of 

1 0 the frame (20) after the encapsulant (30) solidifies. With reference to Fig. 4D, the 

1 1 package carrier with chips (31) and encapsulant (30) is cut along the cutting 

12 channels (25) to separate the individual electronic devices. Because the frame 

1 3 (20) of the package carrier is made of plastic, the packaged package carrier can 

14 be cut faster and easier than cutting a ceramic substrate. 

1 5 The present invention provides a package carrier for a chip package 

16 process. The package carrier holds the ceramic substrates that are composed of 

17 multiple small ceramic plates. Therefore, the quality of the ceramic substrates is 

18 better than ceramic substrates cut out of large ceramic plates, the present 

1 9 invention does not waste ceramic material during the cutting process because the 

20 package carrier uses multiple individual ceramic substrates. Furthermore, the 

21 present invention uses less time to cut out the individual packaged substrates, 

22 which increases the quantity of electronic devices fabricated. 

23 Even though numerous characteristics and advantages of the present 

24 invention have been set forth in the foregoing description, together with details 
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1 of the structure and function of the invention, the disclosure is illustrative only, 

2 and changes may be made in detail, especially in matters of shape, size, and 

3 arrangement of parts within the principles of the invention to the full extent 

4 indicated by the broad general meaning of the terms in which the appended 

5 claims are expressed. 
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